Filling Date April 2, 2003 
Reference No. KP3115 Application No. 2003-098736 



[Document Name] Specification 
[Reference No] KP3115 

[Title of the Invention] INJECTION MOLDED OBJECT 

[claims] 

5 [Claim l] 

An injection molded object comprising: 
a lactic acid based resin; and 

a metal hydroxide in a ratio of 5 to 40 mass parts per 
100 mass parts of the lactic acid based resin, 
10 wherein the metal hydroxide is surf ace- treated f and 

Na 2 0 (w-Na 2 0) present on a surface of grains of the metal 
hydroxide is 0.1 mass% or less based on the total mass of 
the metal hydroxide. 
[Claim 2] 

15 The injection molded object according to claim 1, 

further comprising an aliphatic polyester other than the 
lactic acid based resin or an aromatic-aliphatic polyester 
in a ratio of 20 to 80 mass parts per 100 mass parts of the 
lactic acid based resin. 

20 [Claim 3] 

The injection molded object according to claim 1 or 
2 , further comprising an inorganic filler in a ratio of 1 
to 20 mass parts per 100 mass parts of the lactic acid based 
resin . 

25 [Claim 4] 

The injection molded object according to any one of 
claims 1 to 3, wherein the metal hydroxide is surf ace- treated 
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by at least one coating selected from the group consisting 
of coating with a higher fatty acid, coating with a silane 
coupling agent, coating with a titanate coupling agent, 
coating with a nitrate, sol-gel coating, silicone polymer 
5 coating, and resin coating. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to an injection molded 
10 object that is biodegradable and flame retardant. 
[0002] 
[Background Art] 

Conventional plastics are stable for a long period of 
time in natural environments and moreover have small bulk 
15 densities; problems have been pointed out that they renders 
shorter the service life of reclaimed lands for filling wastes 
there and damage natural view or life environments of wild 
animals and plants. Accordingly, materials that degrade and 
disappear with time in natural environments, thereby giving 
20 no adverse influences to the natural environments are called 
for. What has now attracted attention as such a material is 
a biodegradable resin. The biodegradable resins are known 
to be biodegraded in soil or water by hydrolysis or the action 
of microorganisms to finally produce harmless decomposed 
25 matter . It is also known that composted biodegradable resins 
can be readily disposed of. 

Biodegradable resins that are going into practical 
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application include aliphatic polyesters, modified PVA, 
cellulose ester compounds, modified starch, and blends of 
these. The aliphatic polyesters, which have a wide range of 
properties and processability close to that of 
5 general-purpose resins , have got into a wide use . For example , 
lactic acid based resins in combination with other aliphatic 
polyesters have excellent transparency, rigidity, heat 
resistance and so on and hence have attracted attention as 
a substitute material of, for example, polystyrenes and ABS 

10 resins in the field of injection molding such as appliance, 
OA devices and so on. 

Materials used for appliance, OA devices and so on are 
required of flame retardance for preventing fire, and mainly 
halogene-based, particularly bromine-based flame retardants 

15 have been added to polystyrenes , ABS resins and so on . However , 
it is pointed out as the possibility that the halogen-based 
retardants generate noxious gases such as dioxine when they 
are burned. Accordingly, safety upon incineration of their 
wastes and thermal recycle is questioned. Phosphorus -based 

20 flame retardants have been developed to substitute for 

halogen-based flame retardants . There is the possibility 
that after the landfill operations, phosphorus is eluted from 
the wastes to contaminate soil and water; safety to humans 
and harmony with the environment is insxif f icient . Further, 

25 resins to which phosphorus -based flame retardants are added 
may be susceptible to adverse influences on practically 
important properties such as moldability, heat resistance 
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and so on. To avoid the above-mentioned problems, flame 
retardants that contain neither halogen nor phosphorus have 
been under development. For example , metal hydroxides 
attract attention as having harmony with the environment, 
5 generating no noxious gases when they are disposed of. 

However, when metal hydroxides are added to lactic acid 
based resins , degradation of the lactic acid based resins 
proceeds in the presence of water or the like, which causes 
a decrease in the molecular weight and mechanical strength 

10 of the lactic acid based resins and the like. To impart 
sufficient flame retardance to a resin, a large amount (for 
example, about 150 mass parts or more per 100 mass parts of 
resin) of a metal hydroxide must be added to the resin. With 
an increasing amount of the metal hydroxide used, the resin 

15 undergoes an increasing rate of a reduction in the mechanical 
strength thereof . Japanese Patent Application Laid-open No . 
Hei8-252823 discloses addition of aluminum hydroxide or 
magnesium hydroxide to biodegradable plastics to impart flame 
retardance therewith. However, to obtain satisfactory flame 

20 retardance, it is necessary to add a large amount of, for 
example, magnesium hydroxide to the biodegradable plastics, 
resulting in a decrease in the mechanical strength of the 
plastics . 

Japanese Patent Application Laid-open No. 2000-319532 
25 discloses a flame retardant resin composition comprised by 
a resin and silicon oxide as a non-halogen-based and 
non-phosphorus -based flame retardant, which is made 
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compatible with the resin. However, the resin composition 
does not have sufficient: flame retarding performance , so that 
they find no use in appliance, OA devices and so on nor have 
sufficient mechanical properties . 
5 [0003] 

[Patent Document l] Japanese Patent Examined Publication 
No. H8-252823 

[Patent Document 2] Japanese Patent Application Laid-open 
No. 2000-319532 
10 [0004] 

[Problems to be solved by the Invention] 

Under the circumstances, the inventors of the present 
invention have made extensive studies and as a result have 
accomplished the present invention. It is an object of the 
15 present invention to provide an injection molded object having 
biodegradability as well as excellent flame retardance and 
excellent mechanical strength. 
[0005] 

[Means for Solving the Problems] 
20 The present invention has been achieved to solve the 

above-mentioned problems . 

The injection-molded object of the present invention 
has a feature that it includes a lactic acid based resin and 
25 a metal hydroxide blended with the lactic acid based resin 
in a ratio of 5 to 40 mass parts per 100 mass parts of the 
lactic acid based resin, in which the metal hydroxide is 
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surf ace- treated and Na 2 0 (w-Na 2 0) present on the surface of 
granules of the metal hydroxide is 0.1 mass% or less. 

Here, the injection-molded object may further include 
an aliphatic polyester other than the lactic acid based resin 
5 or an aromatic -aliphatic polyester in a ratio of 20 to 80 
mass parts per 100 mass parts of the lactic acid based resin. 

Further, the injection-molded object may further 
include an inorganic filler in a ratio of 1 to 20 mass parts 
per 100 mass parts of the lactic acid based resin. 
10 The metal hydroxide is preferably surface-treated by 

at least one coating selected from the group consisting of 
coating with a higher fatty acid, coating with a silane coupling 
agent, coating with a titanate coupling agent, coating with 
a nitrate, sol-gel coating, silicone polymer coating, and 
15 resin coating. 

[0006] 

[Embodiments of the Invention] 

Hereinafter , the present invention is explained in 
detail . 

20 The injection molded object of the present invention 

is formed from a resin composition that includes a lactic 
acid based resin and a metal hydroxide blended with the lactic 
acid based resin in a ratio of 5 to 40 mass parts per 100 
mass parts of the lactic acidbased resin . The metal hydroxide , 

25 however, is surface- treated and Na 2 0 (w-Na 2 0) present on the 
surface of granules of the metal hydroxide is 0 . 1 mass% or 
less . When the amount of the metal hydroxide blended is less 
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than 5 mass parts per 100 mass parts of the lactic acid based 
resin , the effect of imparting flame retardance is not obtained 
while when the amount of the metal hydroxide blended is larger 
than 40 mass parts, a reduction in molecular weight of the 
5 lactic acidbased resin or the like and a decrease in mechanical 
strength of the molded object occur. 
[0007] 

Na 2 0 reacts with H 2 0 as shown in the following formula 
to promote hydrolysis of the lactic acid based resin, an 
10 aliphatic polyester other than the lactic acid based resin, 
and an aromatic-aliphatic polyester. 

Na z O + H 2 0 ~> 2NaOH -> 2Na + + 20H" 

15 When the hydrolysis of lactic acidbased resin proceeds , 

the molecular weight of the lactic acidbased resin is decreased 
and the mechanical strength of the molded object is decreased. 
Therefore, to blend the lactic acidbased resin with an amount 
of metal hydroxide that is sufficient to impart the lactic 

20 acidbased resin with flame retardance, the content of w-Na 2 0 
must be 0.1 mass% or less. 
[0008] 

In the present invention, the amount of w-Na 2 0 is 
obtained by the following method. That is, first 5 g (weighed 
25 to a precision of the unit of lmg) of aluminum hydroxide was 
charged in a 100 ml -beaker and then 50 ml of water at a 
temperature of 50°C to 60°C was added thereto. The mixture 
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was heated by keeping the temperature of the contents at 80°C 
to 90°C for 2 hours. Then, the contents was filtered with 
5B filter paper and washed with 5 ml of water four times . 
The filtrates were cooled to 20°C and then 10 ml of a 0 . 2 mg/ml 
5 Li internal standard solution and further distilled water 
was added thereto to make a total 100 ml. This was measured 
for Na amount by an atomic absorption photometer according 
to Japan Industrial Standard JIS H1901-1977. The obtained 
amount of Na is converted into the amount of Na 2 0, and the 
10 converted value is used as the amount of w-Na 2 0. 
[0009] 

The injection molded object of the present invention 
realizes high flame retardanceby containing a specif ied metal 
hydroxide. In the present invention f "flame retardance" 
15 means giving an effect of delaying the expansion of a burning 
part and an effect of preventing catch fire. 

The metal hydroxides suitably used in the present 
invention include aluminum hydroxide, magnesium hydroxide, 
calcium alumina te hydrate , tin oxide hydrate , phlogopite, 
20 zinc nitrate hexahydrate, nickel nitrate hexahydrate and so 
on. Among these, it is preferable to use aluminum hydroxide 
or magnesium hydroxide from the viewpoint of cost and a flame 
retardance -improving function. 
[0010] 

25 The surf ace -treating methods for the metal hydroxide 

include methods of coating the metal hydroxide with a higher 
fatty acid, a silane coupling agent , a titanate coupling agent , 
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a nitrate and so on, a sol-gel coating method, a silicone 
polymer coating method, a resin coating method, and so on. 
The metal hydroxide used in the present invention is preferably 
surf ace -treated by one or more of these surface-treating 
5 methods . Since the amount of w-Na 2 C can be decreased by 
performing such a surface treatment to the metal hydroxide, 
the metal hydroxide blended in such an amount that sufficient 
flame retarding performance can be exhibited will decrease 
neither the molecular weight of the resin nor the mechanical 
10 strength of the molded object when the lactic acid based resin 
or the like and the metal hydroxide are kneaded together. 
[0011] 

In the present invention, it is preferable to further 
blend the resin composition with a flame retardant aid. The 

15 flame retardant aid blended further can improve the flame 
retardance of the molded object. 

Specific examples of the flame retardant aid include 
metal compounds such as boric anhydride, zinc stannate, zinc 
bora-be, iron nitrate, copper nitrate, zinc nitrate, nickel 

20 nitrate, ammonium nitrate , and metal sulfonate; phosphorus 
compounds such as red phosphorus, high molecular phosphate 
esters, phosphazene compounds; nitrogen compounds such as 
melamine, melamine cyanurate , melem, andmellon; polyethylene 
naphthalate (PAN) ; silicone compounds , and so on . Among these , 

25 it is preferable in consideration of influences on the 

environment to use melamine cyanurate, zinc nitrate, nickel 
nitrate, or zinc borate. 
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[0012] 

The lactic acid based resins used in the present 
invention include poly (L-lactic acid) whose structural unit 
is L-lactic acid, poly (D-lactic acid) whose structural unit 
5 is D-lactic acid, poly (DL-lactic acid) whose structural units 
are L-lactic acid and D-lactic acid, and mixtures thereof. 
The compositional ratio of the D-f orm and L-f orm of the lactic 
acid based resin is preferably L-f orm : D-f orm = 100:0 to 90:10, 
or L-f orm: D-f orm = 0:100 to 10:90; more preferably 

10 L-f orm: D-f orm = 100:0 to 94:6, or L-f orm: D-f orm = 0:100 to 
6:94. When the compositional ratio of L-from and D-f orm is 
outside the above-mentioned ranges, it is difficult for the 
molded object to have acceptable heat resistance and their 
use may be limited. Of course, lactic acid based resins with 

15 different copolymer ization ratios of the L-form and D-form 
may also be blended. In this case , it is only needed to adjust 
an average of the copolymerization ratios of L-form and D-form 
of a plurality of lactic acid based resins to be within the 
above-mentioned ranges . 

20 [0013] 

Polymerization methods for lactic acid based resins 
that can be adopted include known methods such as a condensation 
polymerization method and a ring opening polymerization 
method. For example, in the case of the condensation 

25 polymerization method, L-lactic acid or D-lactic acid or a 
mixture of these is directly subjected to condensation 
polymerization with dehydration to obtain a lactic acid based 
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resin having any desired composition. 

In the case of ring opening polymerization method, a 
lactic acid based resin can be synthesized from a lactide 
which is a cyclic dimer of lactic acid by selecting a suitable 
5 catalyst and using a modifier as necessary. The lactides 
include L-lactide , which is a dimer of L-la.ctic acid, D-lactide , 
which is a dimer of D-lactic acid, and DL-lactide, which 
consists of L-lactic acid and D-lactic acid. These can be 
mixed as necessary and polymerized to obtain a lactic acid 
10 based resin having any desired composition and crystallinity . 
[0014] 

Further, according to the necessity of increasing the 
heat resistance, a small amount of copolymer izable component 
can be added. For example, a nonaliphatic dicarboxylic acid 
15 such as terephthalic acid and/or a non-aliphatic diol such 
as an ethylene oxide adduct of bisphenol A can also be used. 

Furthermore, with a view to increasing the molecular 
weight of the polymer, a small amount of a chain extender, 
for example, a diisocyanate compound, an epoxy compound, and 
20 an acid anhydride can also be used. 
[0015] 

Further, the lactic acid based resin may be a copolymer 
of lactic acid and/or other hydroxycarboxylic acid unit such 
as oc-hydroxycarboxylic acid other than lactic acid or 
25 copolymer with an aliphatic diol and/or an aliphatic 
dicarboxylic acid. 

Other hydroxycarboxylic acid units include 
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bifunctional aliphatic hydroxycarboxylic acids such as 
optical isomers of lactic acid (D-lactic acid for L-lactic 
acid; and L-lactic acid for D-lactic acid) , glycolic aid, 
3-hydroxybutyric acid, 4-hydroxybutyric acid, 
5 2-hydroxy-n-butyric acid, 2-hydroxy-3 , 3-dimethylbutyric 
acid, 2-hydroxy-3-methylbutyric acid, 2-methyllactic acid, 
and 2-hydroxycaproic acid; and lactones such as caprolactone , 
butyrolactone , and valerolactone . 

The aliphatic diols that are copolymerized with the 

10 lactic acid based resin include ethylene glycol, 

1 , 4-butanediol , 1 , 4-cyclohexanedimethanol and so on. 

The aliphatic dicarboxylic acids include succinic acid, 
adipic acid, suberic acid, sebacic acid, and dodecanedioic 
acid. 

15 [0016] 

The lactic acidbased resin used in the present invention 
has a weight average molecular weight within the range of, 
preferably 50,000 to 400,000, more preferably 100,000 to 
250,000™ When the weight average molecular weight of the 

20 lactic acid based resin is smaller than 50,000, practical 
physical properties such as mechanical properties and heat 
resistance of the resin can hardly be exhibited. On the other 
hand, when the weight average molecular weight of the lactic 
acid based resin is larger than 400 , 000 , the lactic acid based 

25 resin has melt viscosity too high to provide acceptable molding 
processability . 
[0017] 
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The lactic acid based resins that can be preferably 
used in the present invention include "LACTY" series resins 
manufactured by Shimadzu Corporation, "XACEA" series resins 
manuf actured by Mitsui Chemical , "NATURE WORKS" series resins 
5 manufactured by Cargill Dow, and so on. 
[0018] 

In the present invention, to improve impact resistance 
of the molded object, an aliphatic polyester other than the 
lactic acid based resin, or an aromatic-aliphatic polyester 

10 can be blended . It is preferable that the aliphatic polyester 
and the aromatic-aliphatic polyester have a heat of crystal 
melting (AHm) of less than 30 J/g. When AHm is less than 
30 J/g, it does not occur that a crystal portion increases 
and a rubber portion decreases accordingly. Therefore, the 

15 problem does not occur that no impact absorbing effect can 
be obtained. The amount of the aliphatic polyester other than 
the lactic acid based resin or the aromatic-aliphatic 
polyester to be blended is preferably within the range of 
20 to 80 mass parts per 100 mass parts of the lactic acid 

2 0 based resin . When the amount of the aliphatic polyester other 
than the lactic acid based resin or the aromatic-aliphatic 
polyester to be blended is within the range of 20 to 80 mass 
parts per 100 mass parts of the lactic acid based resin, the 
effect of improving impact resistance can be obtained, and 

25 the molded object is not softened excessively, so that there 
occurs no problem either at the time of heat treatment or 
at the practical use . 
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[0019] 

Examples of the aliphatic polyesters other than the 
lactic acidbased resin include aliphatic polyesters obtained 
by condensation polymerization of an aliphatic diol and an 
5 aliphatic dicarboxylic acid, the aliphatic polyester obtained 
by ring opening polymerization of a cyclic lactones, the 
synthetic aliphatic polyester and so like. 

The aliphatic diols include ethylene glycol, 
1 , 4-butanediol , 1 , 4 -cyclohexanedime thanol and so on. The 

10 aliphatic dicarboxylic acids include succinic acid, adipic 
acid, suberic acid, sebacic acid, dodecanedioic acid and so 
on. The aliphatic polyesters obtained by condensation 
polymerization between an aliphatic diol and an aliphatic 
dicarboxylic acid include those obtained by condensation 

15 polymerization between at least one compound selected from 
the aliphatic diols and at least one compound selected from 
the aliphatic dicarboxylic acids. As necessary, the 
molecular weight of the resin can be jumped up with, for example, 
isocyanate compounds to obtain polymers having any desired 

20 molecular weight. Examples of the aliphatic polyesters 

obtained by condensation polymerization between an aliphatic 
diol and an aliphatic dicarboxylic acid include "BIONOLE" 
series resins manufactured by Showa Highpolymer Co. , Ltd. , 
"ENPOLE" series resins manufactured by Ire Chemical and so 

25 on, which are commercially available. 

Aliphatic polyesters obtained by ring opening 
polymerization of cyclic lactones include those obtained by 
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selecting at least one compound from cyclic monomers such 
as e-caprolactone, 8-valerolactone , and 

p-methyl-S-valerolactone, followed by polymerization. For 
example, "CELL GREEN" series resins manufactured by Daicel 
5 Chemical Industry can be mentioned of as a commercially 
available example. 

The synthetic aliphatic polyesters include , for example , 
copolymers of cyclic acid anhydrides and oxiranes , more 
particularly, succinic anhydride and ethylene oxide, 
10 propylene oxide, or the like. 
[0020] 

The aromatic-aliphatic polyesters include those 
aromatic-aliphatic polyesters having biodegradability 
obtained by condensation polymerization of an aromatic 

15 dicarboxylic acid component, an aliphatic dicarboxylic acid 
component, and an aliphatic diol component. 

Examples of the aromatic dicarboxylic acid component 
include isophthalic acid, terephthalic acid, and 
2 , 6-naphthalenedicarboxylic acid, or the like. Examples of 

20 the aliphatic dicarboxylic acid component include succinic 
acid, adipic acid, suberic acid, sebacic acid, and 
dodecanedioic acid, or the like . The aliphatic diols include , 
for example , ethylene glycol , 1 , 4-butanediol , and 
1 , 4-cyclohexanedimethanol . Two or more each of the aromatic 

25 dicarboxylic acid component, the aliphatic dicarboxylic acid 
component, and the aliphatic diol component can be used. 

The aromatic dicarboxylic acid component that is most 
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suitably used in the present invention is terephthalic acid; 
the aliphatic dicarboxylic acid component that is most 
suitably used is adipic acid; the aliphatic diol component 
that is most suitably used is 1 , 4-butanediol . 
5 Although the aliphatic polyesters comprised by the 

aliphatic dicarboxylic acid and aliphatic diol are known to 
have biodegradability , it is necessary that an aliphatic chain 
is present between the aromatic rings so as to exhibit 
biodegradability in the aromatic-aliphatic polyesters . For 

10 this purpose, the ratio of the aromatic dicarboxylic acid 
component is preferably 50 mol% or less. 

Representative examples of the aromatic-aliphatic 
polyesters include copolymers of polybutylene adipate and 
terephthalate , copolymers of tetramethylene adipate and 

15 terephthalate. "ECOFLEX" manufactured by BASF is a 
commercially available example of the copolymer of 
polybutylene adipate and terephthalate. "EASTAR BIO" 
manufactured by Eastman Chemicals is a commercially available 
example of the copolymer of tetramethylene adipate and 

20 terephthalate . 

[0021] 

In the present invention, the resin composition may 
further include an inorganic filler. By blending the 
inorganic filler , shrinking of the molded object upon heating 
25 or due to a change with time can be suppressed, thereby 

increasing the dimension stability of the molded object . When 
the inorganic filler is blended with the resin composition, 



16 



Filling Date April 2, 2003 
Reference No. KP3115 Application No. 2003-098736 



the amount of the inorganic filler to be blended is preferably 
within 1 to 20 mass parts, more preferably 5 to 15 mass parts, 
per 100 mass parts of the lactic acid based resin. When the 
content of the inorganic filler is less than 1 mass part, 
5 it is difficult to suppress shrinkage upon heating or due 
to a change with time, so that the dimension stability of 
the molded object cannot be improved- On the other hand, when 
the content of the inorganic filler is larger than 20 mass 
parts, the mechanical strength of the molded object cannot 
10 be maintained. 

[0022] 

Specific examples of the inorganic filler that can be 
used in the present invention include talc, kaolin, calcium 
carbonate, bentonite, mica, sericite, glass flake, graphite, 

15 antimony trioxide, barium sulfate, zinc borate, hydrated 
calcium borate, iron nitrate, copper nitrate, zinc nitrate, 
nickel nitrate , alumina, magnesia, Wollastonite , Xonotolite, 
sepiolite, whisker, glass fiber, metal powder, beads, silica 
balloon, and sirasu (volcanic sand) balloon, or the like. 

20 Treatment of the surface of the inorganic filler with a titanic 
acid, a fatty acid, a silane coupling agent or the like improves 
the adhesion of the inorganic filler with the resin, thereby 
improving the effect given by the inorganic filler. 
[0023] 

25 In the present invention, to impart the biodegradable 

resins, such as lactic acid based resins with resistance to 
hydrolysis, a carbodiimide compound can be added to the resin 
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composition. The carbodiimide compounds that can be used 
include those compounds having a basic structure represented 
by the following general formula (1) : 

5 -(N=C=N-R-) n - (1) 

wherein R represents an aliphatic group, an alicyclic group, 
or an aromatic group; n is an integer of 1 or more, usually 
determined as appropriate between 1 to 50. 
10 Specific examples thereof include 

bis (propylphenyl) carbodiimide , 
poly (4 , 4' -diphenylmethanecarbodiimide) , 
poly (p-phenylenecarbodiimide) , 

poly (m-phenylenecarbodiimide) , poly (tollylcarbodiimide) , 

15 poly (diisopropylphenylenecarbodiimide) , 

poly (methyl-diisopropylphenylenecarbodiimide) , and 
poly (triisopropylphenylenecarbodiimide) or the like, and 
monomers of these. In the present invention, these 
carbodiimide compounds can be used singly or as combinations 

20 of two or more of them. 
[0024] 

It is preferable that the carbodiimide compound be added 
to the resin composition within the range of 0.5 to 10 mass 
parts per 100 mass parts of the resin composition that 
25 constitute the injection molded object. When the content of 
the carbodiimide compound is below the above-mentioned range , 
the effect of resistance to hydrolysis may not be exhibited. 
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On the other hand , when the content of the carbodiimide compound 
exceeds the above-mentioned range, bleeding out of the 
carbodiimide compound may occur, so thai: appearance failure 
of the molded object or a decrease in mechanical properties 
5 due to plasticization may occur. In addition, 

biodegradability or compost decomposability may be lost. 
[0025] 

Within the ranges in which the effects of the present 
invention are not damaged, additives such as heat stabilizers , 
10 antioxidants , UV absorbents, photostabilizers , pigments , 
colorants , lubricants, nucleating agents , and plasticizers 
may be added. 

[0026] 

Now, the molding method for producing injection molded 
15 objects of the present invention is explained. 

The injection molded objects of the present invention 
can be obtained by performing injection molding by charging 
each raw material of a lactic acid based resin, a metal 
hydroxide, and optionally an aliphatic polyester other than 
20 the lactic acid based resin, an aromatic-aliphatic polyester , 
an inorganic filler, and additives in the same injection 
molding machine, directly mixing and injection molding the 
resultant. Alternatively, dry-blended raw materials are 
extruded into strands using a twin-screw extruder to fabricate 
25 pellets in advance and again the injection molding machine 
is used to obtain an injection molded article from the pellets . 

In both the methods , a decrease in molecular weight 
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due to degradation of the raw materials must be taken into 
consideration . To unif ormlymix the respective rawmaterials , 
it is preferable to choose the latter method. 
10027] 

5 Specifically, for example , a lactic acid based resin, 

a metal hydroxide and so on are sufficiently dried to remove 
moisture, and then melt mixed using a twin-screw extruder 
are extruded into strands to fabricate pellets . In this case , 
it is preferable that the melt extrusion temperature be 

10 selected appropriately taking into consideration that the 
lactic acid based resin undergoes a change in melting point 
depending on the compositional ratio of the L-lactic acid 
structure to the D-lactic acid structure, and that when an 
aliphatic polyester other than the lactic acid based resin, 

15 an aromatic-aliphatic polyester and so on are mixed, the 
melting point of the mixed resin will change depending on 
the mixing ratios thereof. Usually, the melt extrusion 
temperature is selected within the range of 100°C to 250°C. 
[0028] 

20 The fabricated pellets are fully dried to remove the 

moisture therefrom and then injection molded using an 
injection molding method that is generally adopted, for 
example, when thermoplastic res±ns are molded. For example, 
in jection molded articles can be obtained by in jecti on molding 

25 methods such as a gas-assisted molding method and an injection 
compression molding method. In addition, depending on the 
purposes, methods other than those described above, such as 
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an in-mold molding method, a gas press molding method, a two 
color molding method, a sandwich molding method, PUSH-PULL, 
and SCORIM, can be adopted. However, the injection molding 
method that can be used in the present invention is not limited 
5 thereto . 

The injection molding apparatus that can be used in 
the present invention includes a generally used injection 
molding machine, a gas-assisted molding machine and an 
injection compression molding machine and so on and molds 
10 used for these injection molding machines and accessory 

devices, mold temperature controlling apparatus, material 
drying apparatus and so on. 

Preferably, molding conditions are set so as to avoid 
thermal degradation of the resin in the injection cylinder 
15 such that molding is performed at a molten resin temperature 
within the range of 170°C to 210°C. 
[0029] 

In the case where the injection molded articles are 
to be obtained in an amorphous state, the temperature of the 

20 mold is preferably as low as possible in order to shorten 
a cooling time in the molding cycle (mold closure - injection 
-pressure maintenance - cooling - mold opening - taking out) . 
It is preferably that the temperature of the mold is generally 
15°C to 55°C . It is also desirable to use a chiller . However , 

25 to suppress, for example, shrinkage, curl, and deformation 
of the molded article during post-crystallization, it is 
preferable to set the temperature of the mold to a 
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low- temperature side in the range of 15°C to 55°C - For example , 
it is preferable to set the temperature of the mold at 15°C 
to 30°C. 

[0030] 

5 In the case of molded articles that contain an inorganic 

filler , the more the amount of the inorganic filler contained, 
the more frequently flow marks occur on the surface of the 
molded article. Accordingly, it is preferable that the 
injection speed be set lower than that of the case where the 

10 molded article contains no inorganic filler. Specifically, 
for example, assuming that a lactic acid bassed resin 
containing 15 mass% of talc and other necessary components 
are injection molded using an injection molding machine with 
a screw diameter of 25 mm provided with a plate mold of 2 

15 mm thick, if the injection speed is 30 mm/second or less, 
injection molded articles free of flow marks can be obtained. 
On the other hand, when the lactic acid based resin composition 
contains no inorganic filler, no flow marks occur even at 
an injection speed of 50 mm/ second. 

20 When sink marks tend to occur, it is preferable that 

a sufficient retention pressure and a sufficient retention 
time be set. For example, it is preferably that the retention 
pressure be set in the range of 30 MPa to 100 MPa while the 
retention time is set appropriately within the range of, 

25 preferably 1 second to 15 seconds depending on the shape and 
thickness of the molded product to be obtained. For example, 
when the molding is performed using an injection molding 
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machine equipped with a 2 mm- thick plate mold, the retention 
time is around 3 seconds. 
[0031] 

In the present invention, it is preferable that the 
5 molded article obtained by injection molding be subjected 
to heat treatment to crystallize it. Crystallization of the 
molded article in this manner leads to further improvement 
of the heat resistance of the molded article . The temperature 
of the heat treatment in the range of, preferably 60°C to 130°C, 

10 more preferably 70°C to 90°C. When the temperature of the 
heat treatment is lower than 60°C, the crystallization of the 
molded article does not proceed while the temperature of the 
heat treatment is higher than 130°C, the molded article is 
deformed or shrunk when it is cooled after the molding. 

15 The time of the heat treatment is set appropriately 

depending on the composition of the material , the heat treating 
apparatus, and the temperature of the heat treatment. For 
example, when the temperature of the heat treatment is 70°C, 
it is preferable to perform the heat treatment for 15 minutes 

20 to 5 hours. Further, when the temperature of the heat 

treatment is 130°C, it is preferable to perform the heat 
treatment for 10 seconds to 30 minutes . Methods by which the 
molded article is crystallized include a method that implies 
increasing the temperature of the mold after the injection 

25 molding to cause crystallization in the mold, a method that 
implies crystallization by using hot air, steam, warm water, 
a far infrared ray heater, an IH heater or the like after 
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-taking the injection molded article in an amorphous state 
out of the mold, and so on. At the time of heat treatment, 
the injection molded article does not have to be fixed. 
However, to prevent deformation the molded article, it is 
5 preferable to fix the molded article by using a mold or a 
resin mold. Also, taking productivity into consideration, 
it is preferable that the molded articles be heat treated 
in a wrapped state. 
[0032] 

10 For example, where the crystallization is allowed to 

proceed in the mold, molten resin is filled into the mold 
heated and held in the mold for a predetermined time. The 
mold temperature is preferably 60°C to 130°C, more preferably 
90°C to 110°C. If the mold temperature is lower than 60°C, 

15 crystallization takes a long time to make the cycle too long. 
On the other hand, if the mold temperature is higher than 
130°C, deformation may occur when the molded product is 
released from the mold. 
[0033] 

20 Since the injection molded objects of the present 

invention has excellent flame retardance, they can be 
advantageously used as appliance, OA devices, and other 
general molded products. In addition, the injection molded 
objects of the present invention can be biodegraded in soil 

25 and the like , so they are environment friendly molded products . 

As an example of the embodiment of the present invention , 
a table calculator- shaped molded product is shown in Fig. 
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1A and Fig. IB. Fig. 1A is a plan view showing the table 
calculator-shaped molded product of the present invention 
and Fig. IB is a front elevational view of the molded product 
shown in Fig. 1A. In Figs. 1A and IB, reference numerals 1 
5 to 6 designate openings of through holes or slots . 1 

designates a portion corresponding to a window that displays 
calculation results . 2 and 3 designate portions that 
correspond to key portions representing numeric characters . 
4, 5, and 6 designate portions where claw is engaged. 
10 [0034] 
[Examples] 

Hereinafter, the present invention will be described 
in more detail by referring to examples . However , the present 
invention should not be considered to be limited thereto and 

15 various modifications and variations can be made within the 
technical scope of the present invention. In the examples, 
various measured values were obtained by performing 
measurements under the following conditions and calculation 
of the measured values . 

20 [0035] 

(1) Flame retardance 

Flame tests were performed according to safety standards 
UL94V of Underwriter Laboratories . A set of five test strips 
each having a length of (125 ±5) mm x a width of (13 ±0.5) 

25 mm x a thickness of (3 ± 0.5) mm were used. The evaluation 
of flammability of the test strips was made based on the 
following criteria. Here, tl indicates an afterflame time 
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after a first contact with flame; t2 indicates an afterflame 
time after a second contact with flame; and t3 indicates an 
after-ember time after the second contact with flame. The 
term "afterflame" means a time in which a test strip continues 
5 to burn with flame after the ignition source was removed. 
The term "after-ember time" means a time in which a test strip 
continues to glow after the ignition source was removed and/or 
burning with flame ceased. Symbols "O" and "A" indicate 
that the samples concerned satisfy practical standards. 
10 [0036] 
[Table l] 

Criteria of Judgment 



Judgment 


o 


A 


X 


Afterflame time of test piece, 
tl or t2 


<10 

Seconds 


<30 

Seconds 


At least 
one 

dissatis- 
fying 
practical 
standards 


Sum of afterflame times for each 
group (sum of afterflame times 
for 5 test strips in each group 
tl + t2) 


<50 

Seconds 


<250 
Seconds 


Sum of afterflame time and 
after-ember time for each test 
strip after second contact with 
flame, t2 + t3 


<30 

Seconds 


<60 

Seconds 


Afterflame or after-ember up to 
the holding clamp 


None 


None 
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[0037] 

(2 ) Degradability 

A weight average molecular weight (Mw) of a lactic acid 
based resin before kneading with a metal hydroxide, and a 
5 weight average molecular weight (Mw) of the lactic acid based 
resin after injection molding were measured and a degradation 
ratio (%) was calculated according to the following formula. 
When the degradation ratio is 10% or less , the sample is judged 
to satisfy the practical standards . 

10 

Degradation ratio (%) 

(Mw before kneading) - (Mw after injection molding) 

= xlOO 

(Mw before kneading) 

15 

Measurement of the weight average molecular weight (Mw) 
of the lactic acid based resin was perf ormed by gel permeation 
chromatography using chloroform as a solvent at a solution 
concentration of 0 . 2 wt/vol% , an injection amount of solution 

20 of 200 a solvent flow rate of 1.0 ml/minute, and a solvent 
temperature of 40°C and the weight average molecular weight 
of the lactic acid based resin was calculated in terms of 
polystyrene. The weight average molecular weights of the 
s tandard polystyrenes used were 2,000, 000 , 430,000, 110,000, 

25 35,000, 10,000, 4,000, and 600. 
[0038] 

(3) Impact resistance 
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According to Japan Industrial Standards JIS K-7110, 
No. 1A test strips (a length of 64 mm x a width of 12.7 mm 
x a thickness of 4 mm) were prepared and Izod impact strength 
at 23°C of the test pieces was measured using an impact tester 
5 (" JISL-D" r manufactured by Toyo Seiki Seisakusho Co. , Ltd.) . 
Izod impact strength of 5 k J/cm 2 or more was used as a practical 
standard. 

[0039] 
(4) Heat resistance 
10 According to Japan Industrial Standards JIS K-7191, 

test pieces (a length of 120 mm x a width of 11 mm x a thickness 
of 3 mm) were prepared. Deflection temperature under load 
of the test strips was measured using a deflection temperature 
under load tester ("S-3M", manufactured by Toyo Seiki 
15 Seisakusho Co., Ltd.). Measurement was performed under 
conditions of edgewise direction and deflection stress of 
1.80 MPa on the test strips. Deflection temperature under 
load of 50°C or higher was used as practical standard. 
[0040] 

20 (5) Dimension stability 

Using an injection molding machine "IS50E" manufactured 
by Toshiba Machine Co., Ltd., table calculator- shaped 
amorphous molded articles having the configuration shown in 
Fig. 1 (X = about 7.6 cm, Y = about 12.2 cm) . The molding 

25 condition used were a cylinder temperature of 195°C, a mold 
temperature of 25°C, an injection pressure of 110 MPa, an 
injection time of 1.5 seconds , a retention pressure of 80 
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MPa, a retention time of 3.0 seconds, a backing pressure of 
10 MPa, and a screw rotation number of 110 rpm. 

After the molding, the molded articles were left to 
stand in a measuring chamber (temperature: 23°C, relative 
5 humidity: 50%) for 24 hours, and then sizes X and Y shown 
in Fig . 1 were measured . Thereafter , the molded articles were 
heat-treated (annealed) at a temperature of 70°C for 3 . 5 hours . 
The annealing was performed using a thermo-hygrostat oven 
in a state where the molded articles were left to stand without 

10 load. Immediately after the annealing, the molded articles 
were taken out of the oven and left to stand in the measuring 
chamber for 24 hours . Thereafter, the sizes X and Y were again 
measured and shrinking ratios due to the annealing were 
calculated. In the measurement of the sizes X and Y, a 

15 three-dimensional measuring machine was used. Evaluation 
was made based on the following standards. Symbols "O" and 
" A " indicate that the samples satisfied the practical 
standards . 

20 Evaluation standards : 

"O": Both the shrinking ratios of X and Y were less than 
1.0%; 

"A": Either one of the shrinking ratios X and Y was 1.0% 
or more, or both the shrinking ratios X and Y were 1.0% or 
25 more and less than 2.0%; and 

» X » : both the shrinking ratios of X and Y were 2.0% or more . 
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[0041] 

(6) Measurement of metal hydroxide, w-Na20 

5 g of aluminum hydroxide (weighed to a precision of 
the unit of 1 mg) was charged in a 100 ml -beaker and then 
5 50 ml of water at a temperature of 50°C to 60°C was added thereto . 
The mixture was heated by keeping the temperature of the 
contents at 80°C to 90°C for 2 hours. Then, the contents was 
filtered with 5B filter paper and washed with 5 ml of water 
of the temperature at 50°C to 60°C four times . The filtrates 

10 were cooled to 20°C and then 10 ml of a 0.2 mg/ml Li internal 
standard solution and further distilled water was added 
thereto to make a total 100 ml . This was measured for Na amount 
by an atomic absorption photometer according to Japan 
Industrial Standard JIS H1901-1977. The obtained amount of 

15 Na was converted into the amount of Na 2 0, and the converted 
value was used as the amount of w-Na 2 0. 
[0042] 

(7) Measurement of moisture percentage 

About 0.5g (weighed to a precision of the unit of 0 . 1 
20 mg) of a sample as a target for measurement was measured for 
moisture content at 180°C using a Karl-Fischer moisture meter 
("MKC-510N" , manufactured by Kyoto Electronics Manufacturing 
Co., Ltd.) and moisture percentages were calculated. 
[0043] 
25 (Example 1) 

"Nature Works 6000D" (L-lactic acid/D-lactic 
acid=95.8/4.2, having a weight average molecular weight of 
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160,000) manufactured by Cargill Dow as a lactic acid based 
resin, "Pyrolyzer HG" (aluminum hydroxide surf ace -treated 
with stearic acid, silane coupling agent, and ammonium 
nitrate; w-Na 2 O=0.05) manufactured by Ishizuka Glass Co . , Ltd. 
5 as a metal hydroxide were used. After "Nature Works 6000D" 
and "Pyrolyzer HG" were dry-blended in a mass ratio of 100 : 25 , 
the mixture was dried at 60°C for 12 hours using a vacuum drier . 
The obtained mixture was measured for moisture content at 
180°C using a Karl-Fischer moisture meter and found to confirm 

10 that it had a moisture content of 0.5% or less. Then, the 
mixture was compounded into pellets using a small 40-mm<|> 
unidirectional-flow twin-screw extruder manufactured by 
Mitsubishi Heavy Industries, Ltd. The obtained pellets were 
dried at 60°C for 12 hours using a vacuum drier . The moisture 

15 content of the dried pellets was measured at 180°C using the 
Karl-Fischer moisture meter to confirm that the pellets had 
a moisture percentage of 0.5% or less. The pellets thus 
obtained were charged in an injection molding machine "IS50E" 
manufactured by Toshiba Machine Co. , Ltd. , and plates of L 

20 100 mm x W 100 mm x t 4 mm were injection molded. Main molding 
conditions were as follows. 

1) Temperature conditions : Cylinder temperature (195°C) , mold 
temperature (20°C) ; 

2) Injection conditions : Injection pressure (115 MPa) , 
25 retention pressure (55 MPa) ; and 

3) Metering conditions: Screw rotation number (65 rpm) , 
backing pressure (15 MPa) . 
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Then, the in jection molded articles (plates) were left 
to stand in a baking tester ("DKS-5S" , manufactured by Daiei 
Kagaku Seiki Mfg. Co. , Ltd.) and heat-treated at 70°C for 3.5 
hours . The plates thus treated were evaluated for flame 
5 retardance, degradability , impact resistance , and heat 
res i s tance . Table 2 shows the re sul t s obtained . 

[0044] 
(Example 2) 

Injection molded articles were obtained in the same 
10 manner as that in Example 1 except that in Example 1 , "BW103ST" 
(aluminum hydroxide surf ace -treated with a silane coupling 
agent, w-Na 2 O=0.05) manufactured by Nippon Light Metal Co. , 
Ltd . was used as the metal hydroxide , and a ratio of the contents 
of "Nature Works 6000D" and "BW103ST" was set to 100:10 by 
15 mass . 

The injection molded articles thus obtained were 
evaluated in the same manner as that in Example 1 . Table 2 
shows the results obtained. 
[0045] 
20 (Example 3) 

Injection molded articles were prepared in the same 
manner as that in Example 2 except that the ratio of the contents 
of "Nature Works 6000D" and "BW103ST" was changed to 100:25 
by mass . 

25 The injection molded articles thus obtained were 

evaluated in the same manner as that in Example 1 . Table 2 
shows the results obtained. 
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[0046] 
(Example 4) 

Injection molded articles were prepared in the same 
manner as that in Example 2 except that the ratio of the contents 
5 of "Nature Works 6000D" and "BW103ST" was changed to 100:40 
by mass . 

The injection molded articles thus obtained were 
evaluated in the same manner as that in Example 1 . Table 2 
shows the results obtained . 
10 [0047] 
(Example 5) 

Injection molded articles were prepared in the same 
manner as that in Example 1 except that the kind of the metal 
hydroxide was changed to "Kisuma 5 A" (magnesium hydroxide 

15 surface-treated with a higher fatty acid, w-Na 2 O=0 . 001) 
manufactured by Kyowa Chemical Industry Co., Ltd, 

The injection molded articles thus obtained were 
evaluated in the same manner as that in Example 1 . Table 2 
shows the results obtained . 

20 [0048] 
(Example 6) 

Injection molded articles were obtained in the same 
manner as that in Example 4 except that in Example 4 , an aromatic 
polyester "Ecoflex" (24mo% terephthalic acid, 26mol% adipic 
25 acid, 50 mol% 1 , 4-butanediol ; heat of cry stal melting (AHm) =20 
J/g) manufactured by BASF was also used as the resin in a 
ratio of 20 mass parts per 100 mass parts of the lactic acid 
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based resin . That is , a ratio of the contents of "Nature Works 
6000D", "Ecoflex" and "BW103ST" was 100:20:40 by mass. 

The injection molded articles thus obtained were 
evaluated in the same manner as that in Example 1 . Table 2 
5 shows the results obtained. 
[0049] 
(Example 7) 

Injection molded articles were obtained in the same 
manner as that in Example 6 except that in Example 6, talc 
10 "SG-95" manufactured by Nippon Talc Co., Ltd. was used as 
an inorganic filler. That is, a ratio of the contents of 
"Nature Works 6000D", "Ecoflex", "SG-95", and "BW103ST" was 
100:20:10:40 by mass. 

The injection molded articles thus obtained were 
15 evaluated in the same manner as that in Example 1. Table 2 
shows the results obtained . 
[0050] 
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[0051] 

As will be apparent from Table 2, the injection molded 
articles of Examples 1 to 7 showed "O" for the evaluation 
of flame retardance, and the degradation ratio is 10% or less , 
5 and had an Izod impact strength of 5 kJ/m 2 or more and a 
deflection temperature under load of 50°C or higher and are 
excellent in all of flame retardance, impact resistance, and 
heat resistance. 
[0052] 
10 (Example 8) 

Injection molded articles were obtained in the same 
manner as that in Example 6 except that in Example 6, an 
aliphatic polyester "Bionole 1003" (polybutylene succinate, 
heat of crystal melting (AHm)=40 J/g) manufactured by Showa 
15 Highpolymer Co., Ltd. was used in place of the 
aromatic-aliphatic polyester "Ecoflex" . That is, a ratio of 
the contents of "Nature Works 6000D", "Bionole 1003", and 
"BW103ST" was 100:20:40 by mass. 

The injection molded articles thus obtained were 
20 evaluated in the same manner as that in Example 6. Table 3 
shows the results obtained. In Table 3, the data obtained 
in Example 6 were reentered for comparison. 
[0053] 
[Table 3] 

25 
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Example 
6 


Example 
8 


Composition (mass part) 






Resin 


wature worjcs duuujj 


100 


100 


Ecof lex (AHm=20J/g) 


20 




Dionoie iuuj ^zArim — *±\ju/ g) 




20 


Inorganic 
Filler 


SG-95 






Metal 
nycu.oxj.Q6 


Pyrolyzer HG (Stearic acid, 
sixane coupling agent f 
ni tr ate - treated ; 
w-Na 2 O=0 . 05) 






jdw iujdi i oxxane coupuncj 
aLjciiL. ureauea^ w in 0.2^ ^ ■ us/ 


40 


40 


Kisuma 5A. f Hicrher f attv 
acid- treated; w-Na2O=0 .001) 






B10 3 (No treatment, 
w-Na 2 O=0 .2) 






H-43S (Stearic 
acid- treatment , 
w-Na 2 O=0 .13) 






Evaluation 


Flame re tar dance (UL94) 


O 


O 


Izod impact strength (kJ/m 2 ) 


15 


9 



[0054] 
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Table 2 indicates -that the injection molded articles 
of Examples 6 and 7 in which an aromatic-aliphatic polyester 
was used in addition to the lactic acid based resin showed 
an Izod impact strength of 10 kJ/m 2 or more and hence had improved 
impact resistance as compared with Example 1 to 5 in which 
no aromatic-aliphatic polyester was contained. Table 3 
indicates that the injection molded article of Example 8 in 
which an aliphatic polyester was used in place of the 
aromatic-aliphatic polyester showed a similar effect. 
[0055] 

In Examples 6 and 7 , also evaluation of dimension 
stability was performed. Table 4 shows the results obtained. 
In Table 4 , the data obtained in Example 6 were reentered 
for comparison. 
[0056] 
[Table 4] 
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[0057] 

As will be apparent from Table 4, the injection molded 
article of Example 7 that contained inorganic filler showed 
5 very excellent dimension stability. That is , it was confirmed 
that inclusion of the inorganic filler improved dimension 
stability. 

[0058] 

(Comparative Example 1) 
10 Injection molded articles were prepared in the same 

manner as that in Example 2 except that in Example 2 , no metal 
hydroxide was blended. 

The obtained injection molded articles were evaluated 
in the same manner as that in Example 1 . Table 5 shows the 
15 results obtained. In Table 5, the data obtained in Examples 
2 to 4 were reentered for comparison. 
[0059] 

(Comparative Example 2) 

Injection molded articles were prepared in the same 
20 manner as that in Example 2 except that in Example 2, the 

content of the metal hydroxide was changed to 3 mass parts 

per 100 mass parts of the lactic acid based resin. That is, 

a ratio of the contents of "Nature Works 6000D" and "BW103ST" 

was 100:3 by mass. 
25 The injection molded articles thus obtained were 

evaluated in the same manner as that in Example 1 . Table 5 

shows the results obtained. 
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[0060] 

(Comparative Example 3) 

Injection molded articles were prepared in the same 
manner as that in Example 2 except that in Example 2 , the 
content of the metal hydroxide was changed to 50 mass parts 
per 100 mass parts of the lactic acid based resin. That is, 
a ratio of the contents of "Nature Works 6000D" and "BW103ST" 
was 100:50 by mass. 

The injection molded articles thus obtained were 
evaluated in the same manner as that in Example 1 . Table 5 
shows the results obtained . 
[0061] 
[Table 5] 



42 



Filling Date April 2, 2003 
Reference No. KP3115 Application No. 2003-098736 



Compara- 
tive 
Example 
3 




o 
o 

iH 










o 
m 








Compara- 
tive 
Example 
2 




OOT 










cn 








Compara- 
tive 
Example 
1 




OOT 


















Example 




OOT 










o 








Example 




OOT 










m 

CM 








Example 
2 




OOT 










o 










Composition (mass part) 


Nature Works 6000D 


Ecoflex (AHm=20J/g) 


Bionole 1003 
(AHm=40J/g) 


SG-95 


PyrolyzerHG (Stearic 
acid, silane coupling 
agent , 

nitrate- treated; 
w-Na 2 O=0.05) 


BW103ST (Silane 
coupling 
agent™ treated ; 
w-Na 2 O=0.05) 


Kisuma 5A (Higher 
f a t ty acid- treated ; 
w-Na 2 O=0.001) 


-P 

i 

id 

0) 
M 

-p — 

CM 

CM 

cn id 
o 

tH 1 


H-43S (Stearic | 
acid- treatment , 
w-Na 2 O=0.13) 


Resin 


Inorganic 
filler 


H 

cd 
-P 

3 


hydro- 
xide 



43 



n Filling Date April 2, 2003 
Reference No. KP3115 Application No: 2003-098736 



in 

■3 

Eh 



Comparative 
Example 

3 


o . 




■ 
-i 

i 

c 


Example 
2 


X 




* 
•i 
< 

I 

c 


Example 
1 


X 


00 


Example 


O 




Example 


o 


10 


Example 
2 


o 


00 




Flame retardance 
(UL94) 


Izod impact 
strength (kJ/m 2 ) 




Evaluation 



44 



Filling Date April 2, 2003 
Reference No. KP3115 Application No. 2003-098736 



[0062] 

As will be apparent from Table 5, the injection molded 
articles of Comparative example 1 in which no metal hydroxide 
was blended and in Comparative Example 2 in which the content 
5 of the metal hydroxide was less than 5 mass parts per 100 
mass parts of the lactic acid based resin showed " X " for the 
evaluation of flame retardance. This indicates that these 
injection molded articles had poor flame retardance. In 
Comparative Example 3 in which the content of the metal 
10 hydroxide was more than 40 mass parts per 100 mass parts of 
the lactic acid based resin, the injection molded articles 
had an Izod impact strength of 5 kJ/m 2 or less , which indicates 
that they had poor impact resistance. 
[0063] 

15 (Comparative Example 4) 

Injection molded articles were obtained in the same 
manner as that in Example 1 except that in Example 1, "B103" 
(nontreated aluminum hydroxide that was not surf ace -treated, 
w-Na 2 O=0.2) manufactured by Nippon Light Metal Co. , Ltd. was 

20 used as the metal hydroxide, and "Nature Works 6000D" and 
"B103" were dry-blended in a ratio of the contents of "Nature 
Works 6000D" to "B103" of 100 : 25 bymass . The in jecti on molded 
articles thus obtained were evaluated in the same manner as 
that in Example 1. Table 6 shows the results obtained. In 

25 Table 6 , the data obtained in Examples 1 , 3 and 5 were reentered 
for comparison. 
[0064] 
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(Comparative Example 5) 

Injection molded articles were obtained in the same 
manner as that in Example 1 except that in Example 1, "H-43S" 
(aluminum hydroxide surface-treated with stearic acid, 
5 w-Na 2 O=0 . 13) manufactured by Showa Denko K.K. was used as the 
metal hydroxide, and "Nature Works 6000D" and "H-43S" were 
dry-blended in a ratio of the contents of "Nature Works 6000D" 
to "H-43S" of 100 : 25 by mass . The injection molded articles 
thus obtained were evaluated in the same manner as that in 
10 Example 1. Table 6 shows the results obtained. 
[0065] 
[Table 6] 



46 



Filling Date April 2, 2003 
Reference No. KP3115 Application No. 2003-098736 




> 

31 -S 

2 

id 
I M 



CD 



0) 
H 



in 

CM 



in 

CM 



in 

CM 



m 

CM 



o 



m 

rH 



o 



to 



to 



o 



00 



10 



o 



CM 



in 
o\ 
i 

CD 



-P -r- 
■H 2 
U <D ° 

id t» ■ 

■rl £ 

* J 

03 -r| 
w H ^ 

-M 

5U r> lo 

M 

•P 
I 

H d id 
O id U 
U H -P 
H H 



■rl 

5* o 

o 
o 



CM 



0) 
N 



a) 



EH 
CO 

o 

rH 

S 



CM 



id 

0) 
M 
-P 

i 

•0 

•H 

a 
id 

o 

•r| 
M 

id 

5 



dp 



CO 



u 

<d 
u 

0) 



fa 



o 

•H 
-P 

S3 

a 
o 

■rj 
•P 

1 

u 
t» 
a) 
Q 



a 

iJ 

w 

+> 
o 
id 

.9 

O 
N 
H 



V0 

0) 
H 

•9 

Eh 



•H 



O 
r| 

S M 

b> a) 

M H 

O H 

d -H 

H IH 



•8 

•H 
X 

H O 

31? 



§ 

•rl 
•P 

id 

r-l 



47 



Filling Date April 2, 2003 
Reference No. KP3115 Application No. 2003-098736 



[0066] 

As will be apparent from Table 6, the injection molded 
articles of Comparative Examples 4 and 5 containing the metal 
hydroxide with a w-Na 2 0 content of 0 . 1 mass% or more showed 
5 a degradation rate of lactic acid based resin of 10% or more, 
which led to a decrease in mechanical strength. 
[0067] 

[Effects of the Invention] 

As described above in detail f the present invention 
10 can provide an injection molded object having 

biodegradability as well as excellent flame retardance and 
excellent mechanical strength can be provided . Further, the 
present invention can provide an injection molded object 
having heat resistance and dimension stability. 

15 

[Brief Description of the Drawings] 

Fig. lAis apian view showing an injection molded object 
according to a first embodiment of the present invention; 
and 

20 Fig. IB is a front view of the injection molded object 

shown in Fig. 1A. 

[Description of the Symbol Number] 
1-6 openings 
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[Document Name] Drawings 
[Fig.l] 
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[Document Name] Abstract 
[Abstract] 

[Problems to be Solved] To provide an injection molded 
objects having biodegradability and excellent flame 
5 retardance and mechanical strength 
[Means for Solving] 

The injection molded object includes a lactic acid based 
resin; and a metal hydroxide in a ratio of 5 to 40 mass parts 
per 100 mass parts of the lactic acid based resin, wherein 
10 the metal hydroxide is surface-treated, and Na 2 0 (w-Na 2 0) 
present on a surface of grains of the metal hydroxide is 0.1 
mass% or less based on the total mass of the metal hydroxide. 
Preferably, the injection molded object contains an aliphatic 
polyester other than the lactic acid based resin or an 
15 aromatic-aliphatic polyester in a ratio of 20 to 80 mass parts 
per 100 mass parts of the lactic acid based resin. 
[Representative Figure] None. 
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